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i EXPERIMENTAL STUDIES ON THE STIOLSGY oF CANCEZR TVYPZS

) ‘ SPECIFIC TO INDIA

| } a) Oral Cancer; (b) Kangri Cancer

; o X. J. RANADIVE, 5. V. GOTHOSKAR and V. R. KHANOLKAR *

' Suificient cpidemiological evidence has now carcirogenieity ' of oxtracts E, znc T

v alG L,
cutdneous applications on o)
region and by multiple subeus
Biweekly skin anplientions of
may be eited as chewing tohaceo long associated  followed by weekly painting of en-eareinogen
wiili cancer of the mouth (1, 2, 3, 4), and use  Croton-oil. Injeeted groups received 0.1 e of
of «Kangris (basket of liva coal with Chinar 2% solution of ihe extract ence & monta. The
leaves) associated with abdominal sikin cancer  following is the scries of experiments conducied
{3, 6). Factors involved in this etiological hypo-
thesis of two cancer types peculiar to India are ],
.investigated by biological testing of tobucue leaf
extracts and chinar tar,

accumulated to testify importance of environ-
mient — particularly habits and Usages in the
ctiology of human cancer ; intercsting examples
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ancous injaeilions.
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Cutaneous apnlicazion of E, andé Z,
with eroton.oil.

IT. (a) Cutancous application of T with ero-
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ton-oil,

! . ) b) Multiple subeutancons injections ¢ =..
RE (a) Oral Cancer and Testing of Tobaceo (b) Mulsiple Jeniz . TR A S
III. (a} Cutzneous application of T, with ¢ro-
L . r - . Ch 1

- Earlier efforts to fractionate sun-cured tobaceo tor-otl, L -

;. and isolate the pure carcinogenic principle from (%) Multiple subcutarcous infeetions of 3,
; complex tobacco leaves did not meet with mueh IV

Cutaneous application of acetone and

steeess. Two of the seven exiracts of tobaveo- an croton-oil;

alkaloid containing water extract and toial

. . extract of tobacco (designated «E,») prepared
b o by pooling five extracts together, however, had
o - induced massive hyperplasia of epidermis though
animals died within three months of treatment,
periaps due fo alkaloid toxicity (7). It way then

One other plausible hypothesis
genesis tested in the last experimen
possioility of tobacco itsel? acting as 4 co-¢op-
cinogen. : :

HResearch Centre, Parol, Bombay 12, India,

s o o Testing of co-carcinegenic activity of-
. Proposed to investigate fally biciogical activity _V. ;%ﬁ:lr‘g °‘_.f?fa‘c.;1°3f lzi‘-“:o N 2_. :
o of alkaloid-free «total extracts of tobaceo in 3° :‘%cc"c‘\f";‘:“ VILL & miere-Gose o2 -
s acetone on a sturdy strain of mouse with longer | eoenspyTene. .

. ~ life-span, © " (a) Single painting o2 3:<-henupyrene, Jol.

L o lowed by bi-weekiy paintings of sobaeco

- ‘ ~ ' extract, . - i
' EXPERIMENTS AND TECHNIQUES (b} Single painting of 3:4-benzpyrene

o ey ) . {contrals),

i—. «Vaddakans tobaceo of Meenampalayam variety

o was powdered and treated with 2% JICI for Swiss aloine and its hairless musan: Swiss
(- removal of alkaloids and then extracted with (Baldy) mice were used for this experimens. _
) acetone, obtaining extracts partially free of ) . ) _ i
:- alkaloids (E,) and completely free of alkaloids - '
1 (E \ RESULTS H

; -l PR

i _ __Inbred Swiss and  hybrid (Paris  albino Deiail observations on experimensal sories I

! XVIT x C,Black) mice were used for tesUng 1o IV are presented in Table I and swatnacised

j in Table II. Table III gives cute on e

- . » * Lo -
{ * Department of Applied Biolowy, Indian Caneor CXperimental series V. The Tables are solf oxe
i

- planaiory.
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‘. Otscrvations oa expasinicninl saies 1 16 IV
‘ . . ! ; Type of tumours
1 - Cxparie ! Steain | Periodof | N° of azimals with ¢picermal ! ‘
. menal | Typeof ol mige 10 hyperplasia i B : .
- Seris trawment | (Total in weeks | Pasilloma | Seuzmozs ¢ Preballe
) Ne Nt of {(Ne ol of doudiful | epidermoid | buszteell
N animals | animals) | Sisht | Moderate! Massive | maligrancy | carcizoma | GarcaeEa
e { i :
B — i
i 360 )| — - 1 - - | -
+ Hybrig | (+1) 1
i (22) | 61-82(12) 3 1 1 2 3 ! 2
. 5195 (| 1 3 2 - Lo -
' : Es, s and \
I I Croton-oil |
) painted group 4160 (%) 1 1 2 —_— -_ : —
Swiss | (+D) ]
{11) 6580 (2) 1 — i _— —_— _—
. §1-95 2 1 - - - -
. ¥ 3
: 41-60 (5} D) - - _ - -
{ Hybrid } (+3)
(28) §i-80 (15 2 3 3 1*<+1 —_ 1
. $1-93 (8) _— 2 1 1*+1 —_— 1
i Esand -
4 TI(a) Cratonsoil N '
: painted group | Swiss | 4160 () 1 1 - - - -
-
!-_ (1) 1680 @ | - 1 1 - - -
5 T, Muliple | Hyorid | 4191 (1D |  — 8 - - 1 ‘ -
II(b) PRLEHELAL TS
- injeciions {i7)
: 41-60 (4) ! 1 1 i - -
Hybrid | (1)
1= {38) 61-80 ($) I 2 1 -_ 11 1
b . 8195 (23) 2 | 4 i 2*+d E+it"* -
{ ! ! Emno and |
; HEY] Croton-~oil l P 1
! painted group 41-80 (4) - 2 2. — - -
. Swiss | (+8)
k2 (18) | 61-80 (£ - 1 1 1 — -
8i-95 (2) — 1 1 — -_— : _—
. | | i
¥ |
: Mukiple |
: A8 {0))] Suneuiancous | Hybrid | 41-95 (17} - 10 —_— —_— —_— - :
' injesions {17)
‘ t of Ewe
i
: \ 460 | 2 - 1 - — -
S Acatoncand ¢ Hybrid | {+1)
‘ v Crotonsail - (20) | 61-80 (1) 1 - - - - -
1 (Controls) 31-95 (12) 4 2 2 2*+1 _— -_—
1
£ (+) Animals died or killed * Squarous papilloma
i before recciving 41 e+ Circinosazcoma
- . wezks treatment. ss+s Carcinoma in sifu.
b Es = Toual Extmect of Tobacsa,
! E; - Tow! Extract of Todbaceo, partially fres of alkaloids.
I Eis - Total Extract of Tobacco, totally frec of alkaloids.
i .
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336 K RANADIVE, 5, GOTIISSHAR AKD ¥V, KIIANCLILAR
TARLE 1T
. Summary of cbservasions (experiental Scries L to V) Sflcet of tolaccu exiract wilh gQegarginenen

.

i

Total Nv of
znimals

! Averzge [2:ent

N of oross

Strain of mice Type ol treatment l received more | period of l panilioma aoreis
{Painting) than <9 weeks ;. papilioma ) %) (%)
[ treatment (weeks) '
i !
. : i
Es, Es & Croton-oil | 21 ! 59.5 T 0ET6 % 2 6236 %0
- I ! ! ' '
o i : : . .
<E | Eq and Croton-oil : 25 : 827 L9430 %) 2 2 (85 %
a5 i i i ;
E oy ) i i - ;
= E Eig and Croton-0il | s ' 58.1 !} 22(63.0 %0 : 4 0236 40
: h I H ) .
> 1 i T
® Acctone & Croton-oil | ; ¢
: (Solveat controi) . i : 74.5 CO3USS ; —
l : i
_ l Ea, Ep & Croton-oil ! 9 I s10 0 22% — —
= | ! ! ! :
&3 [ o : ; :
TE I Es and Croton-oil | 4 33.0 i 2(50.0 70 — —
5 t ' ! !
= [ ] | ! i
| Ero and Croton-oil | 10 D466 1 5(300% H -
i l I 1 !
TAILE 111

Effcet of tobacco extract as a co-careinazea (experiments! serics Y)

N® of animals with Type o Tumours
Period of Epidermal hyperpizsia
. Strain of mice ! trcatment in \ .
Tyze of treatment | (Total o of weeks {(Ne of ' Papilloma l Seuzmous | Prosatiy
animals) animals} ! | of Coubtiul | epidarmold . bass
{ Slight | Moderate | Massive | malignancy , carcinoma : H
\ ,
. b H
Swiss (16) 41.80 (6) - - - - - =
. 81 onwards 1 —_— - 1" ; - i —
Single painting of (19) ! :
34 Benzpyresic | !
and biweekly Eio . ] "
Swiss (Baldy) | 1<1 () 1 - - 1 [ -
(13) 41-80 (10) 2 1 1 3" | — 1
Swiss (T} 41-80 (5) - _ - - -
81 onwards - — — - - -
Single painting of @ :
34 Benzpyrene ! '
" {Controls) i } .
Swiss (Daldy) 1+40 (&) 2 2 1 _— —_ ; —
1) 41-30 (4) 1+1° _ - e
* Squamous papillomas,
Tt - - = — T T T T S e o, e et 8 2 TR RS T e e
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CTIOLOGY OF CANGER TWIM. LredlifiC T9 INDIA L
COMMINTS — ——
Aftar yaars of experhmeniation with the
tobacue oXtaer o varied selvenis (77, dhese are e, -
the first series of exneriments on tobicen that i el
have yielded frani epidemnal earcinomas on ;! A S~ .
mause skin. The restiws indieate positive, thouwgh / e .
woak earcinogenic effoet of the tobacen extrner | o ‘ )
that can e demonstrated with the help of a — . )
co-carcinogen, croton-oil on hybrid mouse skin, 1 vl 7Y .
Foriy-one of the S1 hybeids showed papitlemas . . . / ‘\\:- ~
{530%), 18 of which (43.9%) developed furihee | N St
into frank  cavelnomas, the majority being ¢ -~
squamots epidermoid type (PFig. 1), the wvest -
indiceting a dasal cell origin. Nine of the ¢
rataining papiliemas were doubtinlly malignant. |
All these mumours anpeared exclusively in the
hybrid mice after 61-93-weeks of troatment. The Tiz 2
sonirol proup treated with solvent acetone and . '
croton-oil Gid no: Gevelep any carcinowma. The A palpable tumour in Swin {3 : e
rosults tius fluxirate a wesk carcinogenic effees M7 14 weeks of cutuacows appiication of L .
-5 o L] carcinogen with one painting of Sid-bLenzpyivne  dar
Q4 tilg TOLACCOo exiracl. pcrimeng v}_ R
SR PR Muir and Kmw's (8} paper veviews exivsiv iy
the liternoure on the subjeet and discias. s i
roie of Daiel and lime as co-varcinogeis L. .0
earginorenesis, indnced with tedacen, Tzl oo
¢ tobreeo cavcinogenosiy is nowever, invo.n.
As remavds eo-caveinogenic eifeel of oToor Lo
eredients in betel quid, large seile slostiol
surveys i India have indicated more nrot.oiive
than harmful effect of Letel-leal i tooa
chiewers (9). No consideration bas tnerelove Jurn
civen to thiese ingredients as co-sarcinsseas i .
our studies. Instead factors iike local injury, Lot -
deficlencies, spices in diet ete., are being twnlod
as co-cavcinogenic faetors. .
: Fig. L L !
. ’ {L) Kangri Canccr. ;
“\. ai‘ec:i-c.n :‘):' “.‘“‘t’“‘“sef a;i:\yb:ifd ')oafinxi:rnog g:: ) :
. agvelsne ite W H 0 . . . . - . .
_.(.Eda‘;‘_gm;c_ofl "‘;:fo:\.f;:":qu:mu:":pidc,;,mid cfmi“mu This 1s. a cancer oL :'lodo_n'.-ma‘. swin i e
(Experiment 1II). x 120. axerss of INashimir (3). It was First sugoosted
: that the continuous heat of Wangzri was & coi-
. : Arvibutory factor responsible fov the disensc (&
The azcetone exiract of tobacco tosted as a ter the Chinar soot to which
co-careincren in associztion with 3:4-banzpyrene continucusly exposed was thought to be i
induced twe frank carcinomas and one doubtfully eticlogical factor {3). Therafore carcincge .
malizzant panilloma in 13 Swiss (Baldy) mice of «Clinar tary is tested by painting the mius:
(Fig. 2). None of the 10 controls treated only skin. The first series under report incivies ooy
with 2:4-benzpyrene developed tumowrs. Thus Swiss mice ~—— given biweekiy paintings ,
tobacco is czpable of promciing the cancerous chinar-tar and eroton-oil onee a waek, Toble IV ;
process initiated by other carcinogenie factor. presents the observatione 7
!
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i 635 : K. RANADIVE, 5 GOTHOSKAR AND V. XEHANQLIAR :
S . :
H TADLE 1V
. - . . tiact of 10 % Chirar tar®®® in henzene and 3 9% croton-oil ia Hquid paralflia oa skin of Swiss mice :
' i
. ¢ of animals with cpidermal hyperplasia
MR Ne of animals DPeziod of Ne of animzl
: : and sex treatment Wit LesiouTs

. {weeks) Slight Moderate Massive
' [

12 55 2 qes 2540

s )

RIS

19 " 60 9 IESLE jos 3

. . l 43.6 wesks - —_—
iR ‘ A

al = papilloma of doubtful malignancy
1 cL *» Sguamous papilloma
1, see Chinar Tar: svepared by heating dried Chinar lcaves at 350°403°C ina Quick-S1 fask and colicciing tarry distillzie
i later cxtracted with benzens.
i
Pl COMMENTS doubiful malignancy have been ebserved in 12
M ’ . . . - . .
. . . , fomale mice (Fir. 3} indiealing carainoganit
i Two epidermoid carcinomas and one lesion of  ze .0 of chi“.'x(- o "%;,,‘g,t " e 19“.:“_,,',,:(:,
. T sataa & . dman PO, - isdase siaale

developed papillomas but none of these devalcped |

Eicasr Wk Al W arir et Xl C SO S into frank carcinoma. A group of hybrid mice ls
. ‘ : mder troatment. It is alse proposed o test G2al
as a co-carcinogenic ifaeter ajong with ghinar

tar shmulating kangris conditions wmore ciosely.
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SUMMARY

Oral Caoncer :

To iuvestimate the vole of tchacca in oral
caneer, a serios of five experimants were carried

on: 16 oSt careincgenivizy of alkaloid-irec aceioue
weco, Sixty to 03 weels™ skin

axtraet of teby
pa ¢ satal tobaces extraer along with
ca-carcinogen, croton-cil, induead papiliomas in
30% and Imuk carcinomas in 23.0% od hybeid
mice,

The obacco extract ioated s A co-careinogen
with ene paiating of 3:i-benzfyvene on Swiss
{Baldy) mice, alse produced tumours.

The date is considered ax adeguate cvidence
10 nrave weak careinogenicity of chewing tobice.

- Kangri Cancer :

Tosliminary tesiing of «Chinarars in com-
Bination with croten-oil induced papillomas in
51.2% and fvank carcinomas in 9.7% of Swis
mice — indicating possible carcinogenicity of
Clhinar-tar,

aLsunmid

Uanser ural @

T ovate Glendior Te rile du tabae sur e caneer
e L bouehe, une ~érie de ¢ing expériences o &6
luite pour Gowmminer le puuveir cunadregine
d'un exsenit acllonigie de tabae exempt @aleis
ofdes. Des badigeonuages neadans 66 4 05 se-
mainey & Vextruit total, asvacids i un cosenniedro-
gene, Thnile de ervoton, provoguent des papiiia-
mes ehiez 30% ot dex carcinomes Iranes Cans
D365 doen sourls hiybrides,

Liextrait de tabae tesid cn tabt que co-circi
nogene avee un seul badigeonnage de O,2-boenze
pyréne sur des sonris Suises {chauves) a égale

mens produit des tumeurs.

Cos résttltats sont considlrds comme prouve
suffisante da faible effet eancériglne ¢u wbic
de chigue.

Cancer de Kawgyri :

T.as &preuves preliminaives sur le «Chinar tars
combiné A 1'huile de croton ont donné des papil-
tomes ehern 51,2% of dos coreinomes Irunes chiz
9,7% des souris Suisses indiguant ainsi un pou-

woir cancéromineg possible du <Chinar am.
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